It has repeatedly been demonstrated that administration of prostaglandin (PG) F-2\g=a\to nonprimates is luteolytic and inhibits progesterone synthesis, while administration of PGE-2 stimulates progesterone synthesis. The luteolytic effect of PGF-2\g=a\has not been conclusively demonstrated in vivo in the primate, variable effects on the circulating progesterone levels having been reported (Shaikh, 1972; Auletta, Speroff & Caldwell, 1973; Shaikh & Klaiber, 1974; . PGE-2 has been reported to increase progesterone synthesis by the primate corpus luteum (Channing, 1971) . It is becoming apparent that route of administration, dosage and other unknown factors can alter the effect of PGF-2\g=a\ on progesterone synthesis (Channing, 1972; Auletta et al., 1973; Puri & Laumas, 1975; Henderson & McNatty, 1975 Medium was recovered at 24-h intervals and stored at -20°C before assay for progesterone.
It has repeatedly been demonstrated that administration of prostaglandin (PG) F-2\g=a\to nonprimates is luteolytic and inhibits progesterone synthesis, while administration of PGE-2 stimulates progesterone synthesis. The luteolytic effect of PGF-2\g=a\has not been conclusively demonstrated in vivo in the primate, variable effects on the circulating progesterone levels having been reported (Shaikh, 1972; Auletta, Speroff & Caldwell, 1973; Shaikh & Klaiber, 1974; . PGE-2 has been reported to increase progesterone synthesis by the primate corpus luteum (Channing, 1971) . It is becoming apparent that route of administration, dosage and other unknown factors can alter the effect of PGF-2\g=a\ on progesterone synthesis (Channing, 1972; Auletta et al., 1973; Puri & Laumas, 1975 ; Henderson & McNatty, 1975 (Lindner et al., 1974) . We therefore examined the effect of the developmental state of the follicle on its response to PG and dibutyryl cyclic AMP in vitro. Dibutyryl cyclic AMP (dbcAMP) is considered to mimic the action of gonadotrophins, because synthesis of its analogue, cAMP, is believed to be a step in the intracellular action of gonadotrophins (Marsh, 1976) .
Methods
The rhesus monkeys (Macaca mulatta) were premenarchal females weighing 3-4-5 kg and adults. They each received a daily i.m. injection of 500 i.u. PMSG (Gestyl: Organon) for 5 days before bilateral ovariectomy. The follicles were incised under Ham's FIO medium. Cells which were readily extruded from the follicle were considered to represent a pure granulosa population : these cells were separated by agitation in FIO medium and washed in three changes of medium before culture in Ham's FIO with 15 % agamma calf serum and antibiotics. Absence of FSH, LH and steroid hormones in the media was confirmed by radioimmunoassay of the medium samples before use.
Medium was recovered at 24-h intervals and stored at -20°C before assay for progesterone.
After a 24-h period for establishment of a monolayer the cultures were maintained for a 'base' period of 24 h, with or without dbcAMP in the medium. Progesterone output during this period was compared with that during the subsequent 24-h 'test' period in which various hormones were present in the medium. All variations in medium were tested in triplicate within each experiment.
PGF-2a (THAM salt) and PGE-2 were supplied by the Upjohn Co. and aqueous solutions (10 mg/ml) were prepared <24 h before use. The dbcAMP was dissolved in FIO solution and added to the culture medium before use. The final concentrations in the culture media were 5 µg PG/ml and 8 µg dbcAMP/ml.
Progesterone assay. The radioimmunoassay procedure was adapted from that previously described for the assay of oestradiol-17ß in our laboratory (Wright, Robinson, Collins & Preedy, 1973) . The antiserum was obtained from rabbits immunized with progesterone-lla-succinyl-bovine serum albumin as previously described (Thorneycroft & Stone, 1972) . The [l,2,6,7-3H] progesterone (sp.act. 85 Ci/mmol) was obtained from New England Nuclear (Boston, Massachusetts).
Progesterone levels were measured in the media without extraction or chromatography. Aliquots of 0-1 ml (usually diluted 10-1000 times with phosphate-saline buffer) were taken and added to the test tubes for assay. Identical samples from the same batch of media but not used for the cell cultures were added to the standard curve which gave precise measurements over the range of 0-10 to 0-75 ng. The intra-assay coefficient of variation was 6-4% for a 42 ng/ml sample and 8-6% for a 986 ng/ml sample. The interassay coefficients of variation were 9-3 % and 11-9% respectively for the low and high samples.
Progesterone levels were calculated in 9 samples of media after direct radioimmunoassay as described above and after petroleum ether extraction followed by radioimmunoassay. Values ranged from 0-3 to 9-5 ng/ml for progesterone. To demonstrate the gross secretory activity of cells of different origins and subjected to different treatments, we have expressed the data as progesterone output/ml during the 48-72 h interval after establishment of the culture. Cultures derived from the immature animals were most variable in absolute progesterone output, with or without stimulation. In general, the absolute progesterone output was least in cultures derived from immature animals and greatest in cultures derived from larger follicles (3-6 mm) of mature animals (Text-fig 1) . The progesterone output, expressed on a per cell basis, varied between 01 pg/24 h for unstimulated cells from small follicles of immature animals and 30 pg/24 h for PG-stimulated cells from medium-sized follicles of mature females.
The evaluation of the amount of progesterone secreted into the medium in the 24-h base period and in the following 24-h test period with added PGs or dbcAMP provided an accurate comparison of the effects of different treatments, which was essentially independent of differences in biomass between cultures. The mean progesterone output of the test period ( % change) is an accurate measure of the effect of the added agents in the test period (Text-fig. 2 ).
The output of progesterone by the cells from small follicles of immature or mature females was low in the absence of PGs or dbcAMP. PGs had an immediate, but limited, steroidogenic effect on cultures from immature females (progesterone output increased 4-fold) compared to the immediate, and greater, effect on cultures from small follicles of mature females (progesterone output increased 10-16-fold).
By contrast, cells from the larger follicles of mature animals had developed a capacity for spon¬ taneous luteinization, as shown by a higher initial rate of progesterone secretion in vitro. Because of this high initial progesterone output, stimulation resulted in a less dramatic augmentation of pro¬ gesterone secretion compared with that for small follicles, although the final concentration of pro¬ gesterone was higher.
Although PGs (Channing & Kammerman, 1973) and have been suggested to occur during the luteal phase (Henderson & McNatty, 1975 
